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(57) In a CDMA mobile communication system, for 
realizing a multiple-access, a common reverse channel 
10 is divided into an access channel 10A and a mes- 
sage channel 10B. When data (packet) to be transmit- 
ted occurs in any mobile.jstation .lA."m^e M Station_ 
having data to be. transmitted transmits .a tx^smission 
request signal including' informatioh ! , "such/as : packet 
size or the like.. by using the. access .d^nei 10A, In 
contrast base station 30 ^nsmite ^ a traremission per- 



mission signal, which designates a transmission timing 
of data and a spreading code to be used as transmitting, 
on the basis of the state of utilization of message chan- 

. nel10B and the state of occurrence of data. Mobile sta- 
. tions 1-4" transmits 1 "" data -in accordance with the 

"spreading code arid the transmission timing which are 

.. . designated from base station 30. 
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Description 

RAnKGROUN n np THE INVENTION 
FiPld of the Invention 

The present invention relates' to an access method, 
a mobile station and a base station for a CDMA (Code 
Division Multiple Access) mobile communication sys- 
tem, in which a plurality of rriobiie stations access a 
base station at an optimal timing using a common chan- 
nel. \ 



Background ■ r 

--In conventional mobile communication systemsra - 
packet communication is used in the transmission of 
control signals and the like. For example, in the digital 
type automobile telephone service standard (RCRSTD- 
27C) in Japan, it is prescribed that when a mobile sta-. 
tion calls, the mobile station transmits a.calling signal 
(calling packet signal) by using an access channel 
which can be used by all mobile stations in common. 
However, in a TDMA (Time" Division Muttjple Access) 
mobile communication system, in the case where a plu- 
rality of mobile stations transmit the calling signal at the 
same time, calling packets may 'collide' in tine common 
channel, causing transmission efficiency to deteriorate. 

The above mentioned example is a problem which 
occurs in the case of a TDMA mobile corrtnuinication; In 
the case of a CDMA"mobile communication system in 
" which each channel is divided by codes; howeverrthe 
base station can receive all caning packets* even if a plu- 
rality of mobile stations transmit calling packets at the 
same time. When many channels are used al jhe same 
* time" however, a mutual interference between signals : 
increases; so' that the base stefion^can^.i^iye^all. 
■ "calling packets/This phenomenon will be referred to as ; 
a "collision" in the following'description,; Therefore; even " 
in the case' of * CDMA mobile communication, when - 
many mobile stations * transmit calling packets at the 
' same time, the transmission efficiency deteriorates due 
to collision, in the same way as occuis in TDMA mobile 
communication systems>(See : CDMA ; digital mobile 
communication method (HA IS-95) in the US for exam- 
ple). " ' /: -' : ■ ? -r~% ; •■ / : 

..As described above, packet collisions may occur 
even in the case of CDMA mobile . communications, so 
that when the number of channels being used in the 
common channel reaches a prescribed , number,; new 
packet transmissions must waited until , the ^number of 
the channels in use decreases, i.e.. until the transmis- 
sion of packets from other mobile stations is completed. 
However; it is not possible for the mobile stations which 
are waiting to transmit to know when the transmission of 
packets from other mobile stations is finished, so that 
the waiting mobile station must either retry transmitting 
the calling packets at fixed intervals, or must constantly 
observe the condition of the channel. In the case of 
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retrying transmission at fixed intervals, however, trans- 
mission efficiency deteriorates" due to the collision of 
packets; FurtherrrrareVifi" the case where the mobile sta- 
tion observes the condrtion of the channel, it is neces^ 
sary, that the mobile '-station* receives a transmitted 
signal from the other mobile stations. However, constant 
observation is not possible since other mobile stations 
may frequently go outside the vista. In 'addrtiorii-a'corh : - 
siderable load is imposed on the mobile station, even if 
the mobile station can constantly observe the condition 
of the channel. \ ^ . 

SUMMARY OF THE INVENTION 

It is accordingly a primary object of the present * 
• invention to provide a multiple-access method, a mobile 
station and a base station for a CDMA mobile communi- 
cation system, that are able to decrease the probability 
of packet-collision, and are capable of communicating • 
with efficiency and low delay. 

In an aspect "of the present invention, there is pro- 
vided a muttiple-access method for a CDMA mobile 
communication system which consists of a common 
channel used in common when a plurality of mobile sta- 
tions transmit data at an optional timing to a base sta- 
tion and a broadcast channel which is used when the 
base station transmits data to a plurality of mobile sta- 
tions, the method characterized in that: 

the common channel is divided into an access 
'. channel and a message channel in advance; and 
-the mobile station reports to the base station via the. 
access channel the occurrence of data to be trans- 
mitted, the base station reports the transmission 
- timing of the data to be transmitted to the mobile - 
-r .-. station via^the'broadcast channel, and the mobile 
' stationtransmits data to be transmitted at the trans- 
— mission timing'tiiat was reported by the base sta- 
. tion using the message channel. , . • , 

40 ■ Furthermore, in an aspect of the present invention, 
. .. : there is provided a mobile station for a CDMA mobile 
' communication system which consists of : 

45 ■;. a traiismission and receiving means for transmitting 
" - and receiving a signal between a base station 
through a common channel and a broadcast chan- 

- nel; /\:\. :'■ ^- ^T . • 

\ a processing means for using the common channel 

so by dividing it into an access channel and a mes- 
sage channel, the processing means modulating 
the data to be transmitted, and supplying the mod- 
ulated data to the transmission and receiving 
means, and demodulating the received signal of the 
55 transmission and receiving means; 

a control means for reporting to the base station via 
the access channel the occurrence of data to be 
. . transmitted, and for controlling the transmission 
and receiving means and the processing means to 
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^ulatedatatobe^^ . ^£ e ^^ 
timing reported tan the base ~ 

message channel, and supping the modulatetl - m ^ commurtration , systefT1 . applying this 

data to the transmission and receiving means- - ■ ; mere is nQ problem H the total traffic on the 

X J/ .. .'. access channel and on the message channel is less 

Furthermore, in an aspect of the present iwerrton. ^ ^ because CDMA is applied. As a 

there is provided a base station for a CDMA mooiie ^ is poS sible to obtain ;the. same effect as is 

communication system which consists of: ----- ; . a reservation type system, without carry- 

------- " - • V H jng out the above-mentioned special control. 

a transmission and receiving means fo^ns™?^ - > ^on, * a sysfem applying TDMA.\strict con- 

and receiving a signal between a base sraion - synchronizing is essential. In contrast in a 

• through a common channel and a broaacasi cnan- . ; - - ^ ^ CDMA ^ ^ inventioni control does 

nel; • — " * j _ . arW not need t0 be as strict as in the case of TDMA. There- 

data to the transmission and receding i means, and DE s C RIPTION OF THE DRAWINGS 

■•^• demodulating the.receh/ed signal of the transmis bH.tr u 

sion and receiving means; ^-^f--- . . ; --'Furthef"obiects-aha "advantages of the present 

~--r*3^-<^«-<*^ m *?*?^^ .- ''invention will be apparent from the following description, 

ing of data to be transmitted based on the result of - Xe^e^eing mide to the accompanying drawings 

observation of the received signal °« J^?™"*; . r -^^l^ embodiments of the present invention 

zxssasggggs - «&x. ■ • . - 

reporting the transmission tming to the mobile sta- 

tionviathe broadcast channel. controlling the trans- ; - isablockdi agram showing a structural exam- 

mission and receiving means and the P'««* n ° V. * CDMA communication system apply- 

means to receive data transmitted at the^ar^ ;^;^ P» ^ each embodiment - 

sion timing. anddemcduteti^ ■ « 

"~ : ; Rg;2isaW ^ 

f a mobile station in Fig. 1; ; 
is a: conceptual drawing for describing the 
lication method; * -' r ' 
t showing the operation of a 
lication system applying the 
c5 of the first embodiment of : 

^tra^n*,^*^^ •,,••••-• 

Jurat the coliision,6t packets doesnotc^r^emes^^ 5. mep showtafl the operation of a 

:>^chanhe.;whic^isVset Iby system the 

^cflnneL Th-fti** is .possible «?^» ' Success method of the second embodiment 

Ycient pactet-tc^ication than;,? .the ; ^^^^:;:;.VV^^ ent inventi0 n; ' " 

?-^^^S2?lS^Bg. 6 is a timing chart showing the operafcon of a ■ 
.^Inaddmoa the^c^ mobile communication system applying a 

^reported to the b^e^ the muttple-access 

— k;i= rfatinn transmits data using ^p^-™a»icaiw_ .. . - embodiment of the present 



^addiion^^ shc^ng the r.ation 

system (SRMAi/.Split Channel .Reservaton, Multple.|^ ; ; , :*9^ jh^ghput and the traffic applied (traffic 
A^ess) using JDMA. PRNJA (Pa** ^^^J^!,!»«.S^^«W 
tiple Access) or the like, when either the traffic on the •. •« used • - : — 

;^js^«s^^^te^ : jS5?= raw 
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r- «« ■« a kioH< riiaoram showina a structural bers 1-4 are mobile stations which exist in the sector - 

^o^ P ^^o,^^onHM ^^ n ^To is a reverse chameifrdm me mobile V- 
; the transm.ss.on probab.lrty calculat.cn de/.ce 35 ^ ^ ^ M ^ ^ ^ ecommon 

Fig. .10; • ■ •_•.>,„,_,„-: jo rfiann'el 20 is a broadcast channel from the base station 

Fig. 12 is a conceptual d.agramshowmg ,the tana- ro W££^b j|estatjons WiU , . Rev erse channel ~; 

tion of conditions of a mobHe.stat.on ,n a CDMA . -»»»™ access - 10A and a mes^- 

. mobile communication system sh am ' • . " ■ ™, ™ ^ each mobBe station 1-4 and base 

Fig, 13 is a block diagram showmg a rtuautf ^Tw tartons are gtan to each channel ~: 

example of a CDMA ™* ile =f .IT, ~o^E2K»* The functus of each channel. ; 

r.^l^deL^be^ in conne.cn .th, 

DESCRIPTION OF THE PREFERRED ElOlBODl- - "^^JSS^^lZ ' • 

ME NTS - : - 2o nals antenna. Transmission and receding 

communication method wrth reference toFig. 3 - _ . ■ *° n ^A 9 ?^ ^ ^ signal trough broadcast 
l n.eachchanne.ch1.ch2.amod U lat^s ? nal.wh,ch . ^ssion and receiving 

has undergone phase modulation or the l.ke -s agam ~ - channel 20 ^ ™ ° • receK/ing 
modulated at the transmission side by a spread.ng code 2S ^^.^^^ough reverse channel 10 on 
assigned to each channel independently. The modu- ■ I outputs the receiving base 

lated signal is then transmitted after frequency convey t^bas^rf Sta* control portion which 
sion.:bn the other" harri,-the rece.v.ng srie extracte • ^^^S^, ^channel 10, traffic control 
information transmitted through a desred .channel by '^^^^^'^^ means, memory art so 
detecting the correlation .between the recerved^gna ; :; 3 %^°°^^ 

andthespreadirxjcrfe^^ - ehannel 
usir^sta^spY^^ 

spreading code assigned each channel... ^>;V- - ^ .." ^°„iL 0 n and receMna apparatus 31, and outputs 
■ - As the spreading cede: for exampte a code wh.ch ^ transm** f^'grt? l^entioned conditions. ' 
has a high ortr^or^izatior, between codes^d^d h » .«J J JgSfK&^ of the outputted Wornm- 

!> ~ S"^ 

-recerviri, side even H commun.cat.on using ^^^^^nXl^orn the mobile station by 

<n* Shi; chfrte-iarifclxiut .t.t* Mrne.tm^^™. )!&^^^^ n me receiving base 
channe.s chl. ch2.can occupy all bands grven. lor com- r ^^^^Zn^sm^o. and receiving 
^munjeation at,,., times^urihg ^^^^J^gg^^SgSiul. the exacted informal to 

^glanaW v^nowbemada of'^mbodi- ^-ntrol ^^^^o^ 1 ^ 5 ^ 
: mentof^^^ portion 33 

ings. However, basic portions of the phys«al struefcre base band signa. by muHipry- 

are used in common in each embod.ment, so that an , —g ene J t ^ a ^ $ '™ mrough ^ e multiplexing appa- 
. explanation wil, first be r^^^^ 

mobile communication. :system. applying^. .multiple- y -ratus byaspreac. "9 ^ receiving appara- 
access method of each embodimentrwrth . reference ■ so JS7w*b portion 33 posi- 

made to Rg. 1; In .the following explanat.cn. ■"channel. • ^l^J^fro^fficcortrol portion 32 

indicates a communication^ divided by ^^^'^tSSSo^Sn^ base band sig- 
quency or time^and n^^™^™;™^ information to transmission and 

; d ^*islXdt^^ 
pie of a CDMA mobile communication system applymg - ^.^^an^lanation wm be ^ ^ 

knUW^^^E^^ and recervfcg appamtus 
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antenna. Transmission and receiving apparatus 51 con- 
verts the frequency of the transmission base band sig- 
nal by fixed carrier, and transmits the transmission base 
band signal through the antenna and reverse channel- 
1 0. Furthermore, transmission and receiving apparatus 
51 converts the frequency of a receiving signal, which is 
received through broadcast channel 20 on the basis of 
the carrier, and outputs it as the receiving base band 
signal. t ;~ A ^ 4 . 7V •: : * \r^vrv:' V. • • 

Base band signal processing portion 53 extracts 
information transmitted from base station 30 by detect- 
ing the correlation between the receiving base band sig- 
nal output! ed from . transmission ; and receiving 
apparatus 51 and the spreading code, and outputs the 
extracted information to a subsequent part, such as a 
voice code/decode device or the like (f igure is omitted). 
Furthermore, base band signal processing portion 53 
generates the transmission base band signal by multi- 
plying information supplied from the voice code/decode 
device, etc. by the spreading code. -and. outputs the 
"transmission base bandT signal td"transmission "and 
receiving apparatus 51 . Number 54 is the display appa- 
ratus of a liquid crystal display or the like, and number 
55 is a indicating input device provided with a keypad or 
the like. f ^-- . * 

Control portion 52 controls each above-mentioned 
constituent element, and in particular/controls trans-, 
mission and receiving apparatus 51, base band signal 
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10A only. The fixed size may be set to an optional value. 
Arthough H is possible for base station 30 to dynamically 
set the fixed size in accordance with the state of utiliza- 
tion of access channel 1 0A and all message;_channels 
_10B, in this embodiment the fixed, size. is .a fixed value, 
for example, the packet size which Is; prescribed Jn 
advance. . 'ji.-^l^^X^y^-'-' 

... On the other hand, when the information size is not 
equal to or less than the fixed size, control portion 52 
supplies information, such as the size of the information 
to be transmitted, in order to reserve transmission of the 
* information. Control portion 52 then causes base band 
- signal processing portion 53 and transmission .and 
receiving apparatus 51 to generate a transmission 
; request signal that includes the information, and then 
output the transmission request signal -to base station 
30 via access channel 10A. 

Traffic control portion 32 of base station 30 stores 
information - showing the state of traffic occurrence 
employing any message channel 10B (i.e., all sched- 
ules for "receiving"data transmitted. through each" mes- 
sage channel 10B), and checks the state of utilization 
(i.e., rate or quantity used) of all message channels 10B 
from the receiving base band signal that is supplied 
through each message channel 10B and the transmis- 
sion and receiving apparatus 31. Furthermore, when 
traffic control portion 32 of base station 30 receives the 



.... ^, ., 0 -.^receiving base band signal which includes a signal 

.processing portion 53 and display apparatus 54 on the ^tiansrnftted in acrordance.with the transmission request 

"1 :_ < m m-; w 4;^4i*nn-innirt..^Q/i .' clrtnal traffic rj-irrtrrA rsnriinn 39 dpctdes on a transmiS- 

I a spread- 
; occurrence 
information 
i spreading 

t _ _ portion 33, and 

*' DSP "(Digital SignaVPrrces^ band signal processing portion 33 to sup- 

ahcfthe like'.' 'the abcve^emYoned cbnstituerrt/element ^S^ply the information to transmission and receiving appa- 
* " - L-^ir rj-ri-ij^S^v::^^^^ ~ o« v.«„v-.u«*;«u- bit position of the 

timing arid the spread- 
traflic control portion 32 
channel 20 as a 

permission. signal for the mobile station 

: imerit of the present^en^nwlthjeference to Fig. 4. In^>?< ; ; ;,which transmits the .transmission- request signal from 
; Fig. '4. each regibr^which : is^diyided .with a dotted line :?45 ,:: transmission and receiving apparatus 31 ..However, traf : 
V irxiicates a chann^ control pcftion:'32. stores the total packet size, the 

For realizing the operation shown in^Fig.Xa CDMA :_i>^:. timing offset of the ^nsrnission, and the time of the off- 
?mofc>ile i (»mrrujnicatioVipy^ ina w^«^]tiiat the relationship of corre- 

access method of jthis~ern^im^ "wfth|the ^transmission request signal I 

-ity 'of message duime£ri 0^ and has the functions ^so i.PSl_Rmay be underetocxd. , - 
described below/ in addition to the above-mentioned 'V*,' ^•:t/v■^WackfItiOTVcontr6l portion 52 of each mobile station 
elements . .^Ay^^^^^bv-djt ^^fr^i\^-£i;<^ converts the frequency of the transmission permission 
: . Control "portion Sof • each molestation decides ^^rignal transnrotted to it via broadcast channel 20, and 
whether the size (total'' packet size to be used) of the . $H ithen extracts the transmission timing and the spreading 
information to be transmitted is equal to or less than a rrss code from the base band signal which is obtained by 
fixed size or not before>ansrhission of the information.^ >*i converting the frequency. Furthermore,, control portion 
- When the size of the information is equal to or less than . .•<,-; ■ 52 controls base band signal processing portion 53 to 
the fixed size', control portion 52: controls each part so;^:ir>-trarisrnit data to the transmission permission signal (that 
. that the information ^ is transmitted using access channel - :.>.. ^is, data corresponding to the transmission request sig- 
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nan by using the spreading code at the transmission . . subsequent operation i carried out is identical to that per- 
timing — - ■' ■' * formed at the time of transmission of data PS2_D. Data - 

Next the operation of the mobile communication ■ - • PS2-D whic^was modulated ^ 
system will be explained with reference to Rg. 4. In Fig. ' " I^^Jo^^e ^n^ through -message; 
- 4 mobile stationl first transmits transmission request channel 10B. and .s ; received by ^e ste^n 30^^- 
signal PS1_R to base station 30 via access channel - 5 ^ ■ Next, at the point when mobile station ;3 transmits 
1 0A. Transmission request signal PS1^R includes infer- • transmission request signal PS3j_R to base station i 30 
mation showing the total packet size of the information ;• through access channel 10A,'and base rstation' ,30 ■ 
(data PS1_D) to be transmitted by mobBe station 1/ - receives the above transmission request ^ signaJ PS3_R. 
When base station 30 receives transmission request w . traffic control portion 32 reads out the occurrence state 
signal PSVR from mobile station -1, traffic control por- -- s of traffic using any message channeUOB, and checks v 
tion 32 reads out the state of occurrence of traffic using r :: ri.the state of utilization of all message channels lOB/At 
any message channel 1 0B, and then checks the utiiiza- : that point, transmission request signal/ PS3_R is 
. tion condition of all message channels 10B. V^-,-- r extracted and the transmission of data PS1 D and- 
In the example shown in Fig. 4, at the point where 75 PS2_D is initiated, with traffic on all message channels. 
" transmission v request ^signal - PS1_R is extracted., 10B increasing. While the increase in traffic tsnot so 
because none of the message channels 10B are used - great that collisions occur, it does give rise to tnterfer- 
and there is no schedule to receive data via any mes- - , ence. Therefore, the offset of the transmission timing e 
sage channel 10fe. base station 30 immediately' pennits. — ^seUb a time duration by which it is expected that the 
transmission of data PS1_D; More concretely, -traffi c -go- --traffi c on message channel 1 0B will have decreased: 
~ cb^ol"Mrtiorr32 sete" the offGefof the San^missi6n tim- ^ -i. --In this case ."transmission of data PS1_D PS2_D for 
' ing to zero, and selects an appropriate spreading code r.r --transmission request signal PS1_R PS2__R is already 
(spreading code 1 in Fig. 4), and outputs the appropri-,, v ^ initiated, so that it is clear that a transmission using any 
ate spreading code to base band signal processing per- X ^message channel 10B is not scheduled after this. Fur- 
tion 33 As a result ^base ; station ; 30 .transmits ;*5 ^thermore,. the communication speed between the. 
transmission permission signal PS1_A which includes -v V- mobile station and the base station is the same, so that 
information showing the -transmission : timing and the ■. : vr--.it is possible to assume the finishing time of the trans- 
• : --spreading code which areto be used when data PS1_D ^mission of each data PS1.D PS2_D on the basis of the 
is transmitted.- to ;mobile ; station' 1; ^rough broadcast present time, tr* time J™*?^™ S 

; \; channel : 
the total | 
: ihg and 




'.request 
..channel .1 
mission r< 

r63Cl6 OUt ii it; ijLctit: uomo v^-^-n ■ <y <-•• ■/ ■ ■ - - - - •• - ■ - . , , 

" ; Afterward, the same operation is earned out as tn 
i data PSVD, data PS3_D. which 
_ 9 - using the spreading codes 3.4, is 

receipt of data ksvlu is scneauiea. ana me nenm*yiiau w,v:-uai .omu.«~ »-.. i /mobile station 3 through message 
■ - '-me^gecham^^^ 

' - -the transmission timing* becomes- zerol^However^the -^^^:^When mobile station 4 transmits infection, con- 
" • : ' - .'spreading code 2? whichHstnot used:* present and tei e*??trd portion 52 of mobile station 4 deodes ttiat me size 

S-n not scheduled M>ii&\sM&*M*xering'^ **K£of me information to be transmitted is less than me fixed 
: : / - ^ich is'used^'trans^ data PS2 jx^e?^size?and controls each portion to transmit data PS4_D 
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ferences in function from the first embodiment, which " " " 7 
occur due to aforementioned difference. „ <- • 

Control portion 52 of each mobile station in this * 
second embodiment decides whether the size of the 
information to be transmitted is equal to or less than a 
fixed size or not, before transmitting the information. 
When the size of the information is equal to or less than 
the fixed size, control portion 52 supplies information 
including total packet size of the information and the "- r . - 

spreading code preassigned to itself as fixed value to . 
base band signaJ processing portion 53 in order to . 
reserve the transmission of information. Control portion 
52 then causes base band signal processing portion 53 
and transmission and receiving apparatus 51 to gener- 
ate the transmission request signal including the infor- 
mation, and causes the transmission request signal to 
be transmitted to base station 30 through access chan- 
nel 10 A. 

■ r. Furthermore, traffic control portion 32 of base sta- 
tion 30 stores information expressing the state of occur- 
- — from base' station - 30~to the mobile station, Tmaking it %Srence"of traffic "using any "message channel 10B with 
- possible to decrease the probability of a packet colli- each channel (each spreading code), and checks the 
sion. ■ ;\. --■--..--«.- ■:• state of utilization of each message channel 1 0B with 

: ~ Furthermore, in base station 30, the system can -■ each channel on the basis of the receiving base band 
communicate by using a vacant channel, by indicating 25^ signal . supplied through each message channel 10B 
" the optimum spreading code to the mobile station, after .-.and transmission and receiving apparatus 31. When >- 
deciding the optimum spreading code which is used in : . ; : traffic control portion 32 . receives the receiving base 
. the data transmission. As a result, it is possible to avoid --i band • signal for. : the transmission request signal, it 1 
■ . >the problem jn which the system is waiting for jong peri- extracts the spreading code from the information which 
>>£^o3s of ti m e in spite of transmitting 'the short jnfOTmation HsbJd is^incluciaJ Jn.'.the .'. transmission request signal, and 
(data) because ft cannot transmit cia^sincejth transmission timing in order to avoid thecoj-^ 

■ ^g^fspreading c^ &~ftJs;pcS^ basis bf the state of traffic occur- 

' \Ti^Vavoid the problem^f^eiaying r me franslr^sstpn dela^^^ of'utilization for the spreading code (channel) 

;jy£5fo*albn^ portion 32 then supplies . 

; ; J- ; v£viri ado1tion?]n^p!ying this'em the; transmission timing tb base 

V^.'-^m^iletrom portion 33, and causes base 

" J obtain ^exactly !the* transmission processing portion 33 to output the inforrha- 

^^!^>tdm AVj^em^so that ftis possible to .si mplify the sfruc^p^l^ tion afte7 iocatj rig the inf or mati on on the fixed bit posi- 
.^../.^^tu^e of Ithe base station,' and to reduce a .load jpn^the S?$3Fifan; of Jhe transmission base band signal. However, : 
^|§Jgf6ase ^^tf^^f^'^^}^^!^), portion 32 stores total packets size, the : 
000^Sjt}^^^^^^^^^^ & ^ the .total ^packeVfSjJ^ transmission and the time of ttje off- -r 

. relationship c^corre- ^ 

:3'Sf^^enough^^^ as to"t^^ the spreading "code is dear. - -> ^ ■- - •'= : 

^'%>gir^onration access channel '.1 0A"'so '^t^i^^^iNext',' an explanation will be made of the operation : . - 

7^;^ .;^]"^ operation from the first embodi- 

; with reference being made to Fig. 5..-V-. 

• ^^B^SECOND EMBOD IMENT-^ Vii *U S"-' I ^^^S^Si^f^^H .- " First* ; ;mobile ^station * ; 1 „ transmits transmission 
V ^S?:^^£^ PS1_R to base -station 30 through . 

Transmission- request .signal 

^'/f''y? ond' embodimerrt of the present invention with reference y§ }. ■ PS1 _R includes information expressing the total packet 
r^£?*S -feto Fig." 5. As is dear from Fig.-5. in this second ^ errtr^i-^hf^size of data PS1_D, which will be transmitted from 
1 ^;:^ment,;the information ^showing thejspreading code, is ra^Sf mobile station .1.. and the spreading code 1 assigned in 
: 7^ S^finduded . in ' the . transmission request signal.;: but 'the j^^'mobile station 1 in advance as a fixed value. / • 
fS^f^'tra^^ is not induded^This is'Sis ^*;When : base -^station/ 30 : receives transmission ' s 

*-^*2 r fcVbecause thVspreaalng 'code is assigned unchangeably v^^'reque^/ signal ,P;S1_R from mobile station 1. at that 
■^u^Jto each mobile station, imadvance.-; and the message ^}J : ^;^nt. traffic control portion 32 reads. out the state of 
' 0**^'&Snn& wtiich;is;used.by;ea**m6bile statioh.^ : .deter^^ib^Wen"ce' of traffic using any message channel 10B, 
mined arid fixed. An explanation will now be made of cfif-rf Miand checks the state of utilization of all message charv 

5QOCIO: <EP ^076S60QA2 I >, .r'VM . '■" JfZ. i.jf-'-t-" • - 

, .-"i. i*:-*. -••••vi-is -l* ;.*»..■-_.;- -V.-..*.-" :i! . ■-• '?~*'i-'r?--il . .i >.'_'*. . ... : - % . -* .1 



using only access channel 10A. As a result, data 
PS4_D is transmitted through access channel 10A, and 
. ..is received in the same way as data PS1_D-PS3_D at 
base station 30, to complete the communication. - 

As mentioned above, accorcfing to the first embodi- s 
ment. only the short transmission request, signal for 
reserving data .transmission is transmitted in access 
channel 1 0A, so that the pr obabtfity of a packet collision 
in access channel 10A is constrained to be extremely 
low. Furthermore, the data transmission in each mes- io 
sage channel 1 0B is carried out at the transmission tim- 
ing decided by. base station 30, so that if theldedsion 
algorithm for me transmission timing is appropriate, the 
packet does not collide in any of message channels 
10B. Therefore, transmission can be carried out efft- is 

ctentJyi ' * v"v :^ ~t' Kv; 

; Furthermore, because the system reserves the 
transmission of the data by the trarismissjon timing and 
- : reports me transmission timing from base station 30 to . : 
mobile station, it is not necessary to retry transmission 20 
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nels 10B In the example of Fig. 5. at the point where . . . . - ence ^ in functions, r which ^occurs due to Mhe 
transmission request signal PS1_R is extracted, the aforementioned I dmerence between the sec^ 
message channel shown by spreading [code life not in v ^imem and memodifp^ -\v' ' 

use. and there is no schedule. to receive ;data "through - - - ".; ; Control portion 52 of each /nobile station decides 
the channel. Further, there is no .irrterte?ence '.from a 5 /whether the size of the information to be transmitted is • 
channel corresponding to other spreading codes, so . equal to or less than the fixed size or not before trans- - 
that base station 30 immediately, permits tonsmission , . . . mitting the information. When the size of the information 
of data PS1_D. -More concretely, traffic control portion . is equal to or less than the fixed information, control por- 
32 sets the timing offset of the transmission to zero, and tion 52 supplies information, such as the total packet 
outputs the offset to base, band . signal processing pbr- t 10 size of the information, to base band signal processing 
tion 33. As a result base station 30 transmits transmis- ; portion 53 to reserve the transmission of the ihfprma-" ■ 

- sion permission v signal , PS1_A : to mobile station^ , -*tiori, causes base band signal processing portion ;53 
through broadcast channel 20. Transmission .permis- ; - ... and transmission and receiving apparatus 51 to gener- * 
sion signal PSllAincludes information expressing the . , - ate the transmission request signal including the infor- _ 
transmission timing to be used when data PS1_D is , T5 mation. then causes the transmission request signal to 
transmitted. However, at this time, traffic control portion be transmitted through access channel 10A. 

32 stores the total packet size, the timing offset of the Traffic control portion 32 of base station 30 stores 

, transmission, and the time of the offset setting, in such information expressing the state of occurrence of traffic 
" as way that the relationship of con-esppndence with the _- :J fusing message channel 10B, and checks the state of 

spreading code is clear ^ - .-^^r,- - 20 utilization of me ssage channel _10B (for example. 

' r Wn mo^steti^^ " " rwfie * er messa 9 e channe1 108 * ° r ^ . 

mission signal PS1 A, control portion 52 of mobile sta- receiving base band signal supplied through message 

tionl instructs baseband signal processing portion 53 x, .channel 10B and transm.ss.on and receiving apparafc* 

- ^ ^.^onsore^esme 
and the spreading code 1r As a result. data^Slip is ,2s. receiving base band signal which answers the traremis- 
^nsrntttS from mobile, station ,1 ^throuflh^messade ■• sion. request signal, it determines 
channel 10B.an4 then is receded by base stations 



1 ■ vAs is oear:.irom aooveexpi^duuii.-eiwjiyiiia ^ -^y^x^ "v"" \ .r..-...-^. . :„w^*;« rt - 

,i^;;is transmitted through broadcast channel 20, and con- 
- r '- : • - - ---■«---•-« ---~f processing portion 53 to transmit 

j transmission permission signal 




• smoothiy.^ : :#l^^ request sig 

-\ : . . . . , 

" ^AMODIFH^^^ - ^^itate^^rr^ce^of traffic u ^9 ^9®*^' 

\r ^ ±1**?;: V • ^y^ B Sn&.^ en <*.e<*s the state of utilization of message 

- wow* a« Amionatim will he made of a modification : . / :-cf 




.. .._„_ l e^plarjatic _ ^ : . 
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When mobile station 1 receives transmission per- 
mission signal PS1_A. control portion 52 of mobile sta- 
tion 1 immediately instructs base band signal 
processing portion 53 to multiply information to be 
transmitted and the spreading code 1 . As a result, data 
PS1_D is transmitted from mobile station 1 by using 
message channel 10B, and then is received by base 
station 30. Then, the same operation carried out for 
transmission request signal PS1_R is repeated for each 
transmission request signal PS2_R, PS3_R, sequen- 
tially. However, the offset timing of the transmission for 
transmission request signal PS2_R expresses the fin- 
ishing time of transmission of data PS1_D. The explana- 
tion of the operation for transmitting request signal 
PS4_R is omitted because this operation is the same as 
the operation of the first and the second embodiments. 

In this modification, it is possble to take a wide 
bandwidth for the channel which* is used to transmit 
data, so that ft is possible to increase the transmission 
speed of data, for example. If the transmission speed of 
data increases. the duration of time from the beginning 
to the end of the transmission becomes shorter. As a 
result, in the case where the total packet size of each 
data (information) is sufficiently small as compared to 
the occurrence interval of each data, then, as may be 
understood by comparing Fig. 6 and Fig. 5. it is possible 
to shorter the duration of time from the beginning of 
. transmission of the transmission request signal to com- 
pletion of the transmission of data, r . ; j-. - - - - - - 

'* C. THIRD 'EMBODIMENT,-:-' 

.. ....-.-..^——^ ~- ^ 

Next, an explanation r ,wil I be .made /of : the third 
embodiment of the present invention with reference to 
i Fig. 7. However, in the .example Tshown in Fig'. 7, mobile 
• station 1 and mobile station 2 call at the same time, after 
^vtiich, base stations; 3 . and 4 jcall su^essively.:As is 
; /clear from Fig. 7„' in this 'third embodiment, there are a 
plurality of access channels 10 A, with the system set so 
1-that each mobile ^station can call using;;any 'access 
/channel. An explanation will now be made of the differ- 
/ence in function .which occurs . due to .this aitorernen- 
/ tioned difference.- / : )r r {{:iv/: . r .:>i - : 

! - Control portion 52 of each mobile station decides 
whether the size of the information to be transmitted is 
. equal to or less than. the fixed size or not, before trans- 
mitting the iriforrnation^When the size ot^the information 
to be transmitted' isjequal to or less than the fixed size, 
control portion^ ^supplies information,, such as total 
packet size of the information, to base band signal 
processing portion 53 to reserve the transmission of the 
information, and causes base. band signal processing 
portion 53 and transmission and. receiving apparatus 51 
to : generate the transmission request signal including 
; the information. Furthermore, control portion 52 selects 
an access channel to use for transmitting the transmis- 
sion request signal on the basis of the probability distri- 
' button reported from .base station .30 in "advance or the 
probability distribution set in advance, and then causes 
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base band signal processing portion 53 and transmis- 
sion and receiving apparatus 51 to transmit the trans- 
mission request signal to base station 30 through the 
selected access ~r : -~* ^.-J-; ^ij^i/c-^ni^^h^ 
An explanation of examples of probability distribu- 
tions follows below. In these examples, the total of prob- 
ability for each cannel is one, p, q and r are each real; 
numbers equal to or greater than zero, but less than or 
equal to 1 , and p+q+'=1 . £ - ' 

[first example] _";"-*' : - 

. . ■- * * --. * * 

probability using the first access channel: .1/3 - 
probability using the second access channel: 1/3 - " 
probability using the third access channel: 1/3 



[second example] 

probability using the first access channel: 



1/5 



so probability using the second access channel: 2/5 
probability using the third access channel: 2/5 

[third example] 

25 probability using the first access channel: - p . . 
probability using the second access channel: q 
probability using the third access channel: r 

In the first example, the probability using each 
30 . access. channel is the same in each mobile station, and 
> ;n the collision probability of packets in each access chan- 
T. r - ^hel is':.1/3rln the second example/each mobile station 
. . > -J forms a group for each service class (type of contracted 
. -..^service), and the probabaity distribution of the mobile 
r-35 testation is expressed when reporting the different proba* 
ability distribution of every group. For each mobile station 
' : . belonging to group different from the groups to which 
-*:-: the mobile stations shown in" this embodiment belong, 
..the probability of using the second and the third access 
■AO channel is set low (to 0. for example)/ In this case, each 
mobile station belonging to the group shown in the sec- 
ond example can exclusively use the second and the 
. r ;,::third access channels. Therefore, if the number of the 
i. >. mobile stations belonging to the same group is suitable, 
45 ^each. mobile station can receive services in which the 
. . collision probability of packets in the access channel is 
.=:.: lower than that of mobile stations belonging to other 
groups. : y *- . y '"^ : : 
■ . In the third example, trie probabirrty distributions are 
so ■ .changeable, that is, each value of p. q and r changes in 
accordance with various conditions. These probability 
distributions are used when realizing more efficient 
communication where there are different characteristics 
* present, such as transmission speed, the carrier fre- 
55 quency present between the first the second and the 
third access channel, eta In this case, efficient commu- 
. nication is realized by dynamically changing the proba- 
- bility distribution in accordance with the quantity of 
. traffic on each access channel, the condition of the elec- 
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trie waves, the function 'of each mobile station and so 30 to mobile station 4-4; only one broadcast channel 20 
on ~ v^-rH^v.,- - ■ ,v- v'^r-f^ ' '• »- exists, so that' transrrussionTpef mission signals PS1_A 

' This mird embodi'merit adopts the 'first example, >• .-•--•.and PS2_A a?e"tr^smitled in "orderAThese transntis- 
with traffic control portion 32 of base station 30 setting sion permission signals include information expressing 
each probability distribution using each access channel : s the spreading code^ :injhe data.tr^ssion-and; t 
10A in mobile stations .1* to 1/3, 1/3 and 1/3. and out-:-;— the transmission timing, as in i the first embcxSment. 
putting inforrration.expressing the probability distribu- - - The explanation ;ot; the operation for transnjssion^ 
tions to base band signal processing portion 33.!Base ..*. data PS1_D PS2_D is omitted here because trus oper- - 
band signal processing portion 33 locates the informa- = ation is the same as that of the first embodiment^ < * 
tion to the fixed bit position of broadcast channel 20, io- Next, mobile stations 3, 4 sijccessively^ansmit 
and outputs the information to transmission and receiv- . - - transmission request signals PS3_R, PS4_R by using 
ing apparatus 31 . 'As a result, each probability distribu- - an access channel which is selected on the bass of the ; 
tion is reported to mobiie stations 1-4 through broadcast - - - probability distribution reported from base station 30 
channel 20 respectively.' ,^:^ - . respectively. The operation for these transmission 

Next an explanation will be made of the operation is request signals PS3_R, PS4_R is the same as that of 
of the mobile communication system. With a focus on the first embodiment, so that an explanation of the cper- 
the difference from the first embodiment, with reference ation is omitted. - ■ 

being made to Fig. 7. However, this example assumes As is clear according to the aforementioned expla- 

_that the probability distribution (1/3. 1/3.:i/3) for using -Jil. nation, according to this third embodiment, there are a 
each access channel 10A is reported from base station so - -plurality of access channejslOA. so that the collision of 
' 30 to mobile statio-ns 1-4 in advance, ^^^^^r^-^pa^s^oes not occur if even a plurality of mobile sta- 
in the state as described above, then, when mobile tions transmit transmission request signals at the same 
station 1 transmits transmission request sfgnal PSVR :r { time. Furthermore, provided that the probability distnbu- 
tobase station 30through the first access channel 1 0A. .tion for each access channel 10A are set well, then still 
mobile station : £transmrte transmission reque-a signal :.zs more efficient transmission is possible. ^ 
PS2_R to base^statidn 30 through i the second Laccess . ; r However, the above-mentioned third embodiment 
channel . 10A at the^same time..-:The access ..channels can be applied only in the case where a plurality of 
■ used by both mobile stations are selected channels on access channels can be set. Therefore, as in the first 
the basis of the probability distribution'which is reported - t embodiment or the second embodiment in the case 
--r^Ar-r-/«*v ./^.t^:;^ ^uhar'A%io Avstom has onlv one access channel, it is 
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when packets to be transmitted occur, the mobile sta- ets transmit through the access channel obtained by 
tion is waiting until an idle state occurs, and then trans- -..-iv/ dividing the reverse channel, : with even greater, effi- . 
mits the packets. \ - ... * ~ *v v * ■ ciency obtained in this'case.V; foot; -rr^-.r.-t 

Using the ICMA*method and ISMA method; ft is' - ^ : Av. ^-^^vv^^^j^ : 
possible to avoid the collision of packets in advance dur- * 5 ' D. FOURTH EMBODIMENT -v:^ L -P^/iv ^ : i - -~' :: y? 
ing the period when. K is reported that the common - - > " - v : -; , ViiV^C"^--*" t-i^? 

channel is in use. ' Furthermore, if the mobile station - An explanation will now be made of the structure of 

"does not transmit the packet immediately when the - r *a CDMA mobile communication system' 'applying th<T 
common channel becomes idle. but. rather, waits for a ' multiple-access method of the fourth embodiment with 
random period of time from when the common channel to " reference being made to Fig. 10. However, in Fig. '10. , 
becomes idle before,, transmitting the packet, or if the the same numbers are applied to parts identical Jo 
mobile station presets a probability for transmitting > : those in Fig. 1, with an explanation thereof omitted. But ,\ 
immediately at the point where the common channel ^ in Fig. 10, there is only one reverse channel 10 which is 
becomes idle, states -it; then . becomes possible . to *v ; . used without being divided. Furthermore, control por- 
decrease the probability of packet collision immediately is tion 52 of each mobile station 1 -4 is different from that of 
after the reported signal changes from a busy signal to the first and the second embodiments. That is, control 
an idle signal. f . - . ■ v tsc-- >. - * < - " - " portion 52 consists of a storing means, such as memory 

However, in the ICMA method and ISMA method, . or the like, which records the transmission probability, a 
the base station changes Jhe reported signal from an function for renewing the transmission probability mem-"* 
idle signal to a busy, signal by detecting the first slot of so orized in the storing means, and a function for carrying 
~ the packet signal transmtt«d from the mobile station. so " ~ " "out the transmission process in" accordance with the 
that a delay occurs for tr>e t»m* from wt*cn tr>« common renewed transmission probability. When there is an 
channel is actually, in us* ur*l tw busy signal is occurrence of information to be transmitted, then the 
reported. During this delay bme. t rs impos&fcte to avoid . . : transmission probability has a value which corresponds 
the collision of packets-: In particular, .when totpacket 25 to the average waiting time until the transmission of the 
size transmitted from the motrfe stabon is . srtiaB. the information is initiated.- Immediately after the occur- 
ratio of the delay time to* a fransmssion time of the - rence of information to be transmitted, then the trans- 
packet signal becomes large, so that it impossWe to mission [probabiirty^means the probability of transmitting 

different from that 
consists of a traf- 




in the receiving 
outputs traffic irrforma- 



Zv thrb^hputjn^ {^^^cR^f^.^. 0 )-. !r l 

c : ¥Fig: 9,.taMi^i^ ^^sYot which, is com^ 



■■^iraed pr^^^^ -i '^^^TnTOrrfesjon probability calculation portion cai- 

l$ts iarge/^VisV in ^ iKf/jouiatWa transmission i probability P which corresponds 



reverse channel". . which' is the : \>JP2% P3 >.P4 > P5 >:0.0. The table prescribes that 




■\ not divided imo anjaccess channel arri becoming smaller as traffic information 

J^nei.' It is of course pj^Uetb apply.the forth arid the fifth -^i&becomes larger, #?>ir»i..^ : . • :: . 
¥i ; embodimehts'to a backet communication in which pack- i:o •k^Si-Furthermore. base band signal processing portion 
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33 locates transmission .probability P outputted from Although waiting itimeJT; is a fixed value in this 
transmission probability calculating portion 35 at a fixed ; " embodiment, it . may also^eTnade to change randomly, 
bit position of transmission base band signal /'and then * More concretely; for 'example/ "a maximum waiting time - 
outputs the transmission probability to transmission and Tmax is stored in advance in the stofi rig" means' of cbn^ ' *p 
receiving apparatus 31. However, traffic control portion/ > 5 '..< trd portion 52 in each mitoi|e^^ 

34 and transmission probability calculating portion. 35 4 V . first, mobile stations^1-4/gene7^ 
are operated in synchronization at fixed .interyals^so^- , number RND below, and d^ide^warting timeX based.. - 
that transmission probabiiHy\P.ris also" transmitted to,:- . on T=Tmax x RND . As/described^ 
mobile stations l4.trirough broadcast channel 20 at a 'J'~ reduce the probability of .repeated collisions,' by: ran-.^ . 
fixed interval. $t- ^^^ >.:': \ \:.-.A-?yio domty changing the waiting time.:^ -r .wj .^^M^ ^ 

" ' "Next, an explanation will be made of the operation^ " ■ > Furthermore, it is possible to change waiting time T ; / 
of this system from the perspective of the mobile station/,.^ ; ■ v in accordance with a predetermined rule. More ; con-rj : -' 
side. Herein, it is assumed that each mobile station^ -4: K . > cretely, for example, a list of the waiting times T(1). : 
' respectively' records a waiting time T which deter- i;i,Mi^T(2),„.T(N) is recorded in advance in the storing means : 
mined in advance in the storing means in control portion'-, js : of control portion 52 in each mobile station 1-4. During 
52. ' iS'i . ■~y^'-'\rz r \ ■'- s -y^^ 'h r - ;; " Ihe first period of waiting, mobile stations 1-4 wait for a 

Mobile stations 1-4 are normally in an idling state : ^ - waiting time T(1). In the nth waiting period (n < N), 
(state S10). When - mobile stations 1^4 receive a signal ^ mobile station 1-4 wait for waiting time T(n). Beyond the 
* -including' transmission .probabilHy P informed .through s,:^' v Nth waiting iperiod. 'mobile stations 1 -4 wait for waiting 

broadcast channel 20, mobile stations 1^:abandon the. .::time T(N). Furthermore, *rt is permissible to prerecord 

--transrnissiori-prob^ only the waiting time" of "the first waning" period in the 

newly record the transmission probability P including w storing means, with the waiting period of the nth time 
• the received signal (state S1 1), and return to the idling - r_-. ^0<n) being made half of the waiting period of the n-1th 
state (state S1 6). «js^i^: >x i^i/^#^-.\ - • : •■■ time.- Furthermore, for example, the maximum waiting 
When an information (packet) to be fransStted is. .25... time Tmax may be changed regularly, while, also re- 
generated, 'mobile; stations -1-4 generate^a : random — ■ domty changing the waiting time T within the maximum 
number RND occurring uniformly within the' range from . .^ awaiting time Tmax ~ 

/zeroorgreaterto>,6rless^stateS30^^ there are various procedures to change 

waiting time,. basically, it is possible to decrease the 
.: break-up of the delay time for each information by short- 
*ening ^ ; the. ^ffing' time and increasing' the number of 

Tretransmis^on> T - r:;/:^;*;"/}-: " ~ 
i possible to also change transmis- 
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the same number- is applied to portions identical to 
those in Fig. 1 , with an explanation thereof omitted. The . v 
strudure shown in Fg. 13 differs from that shown in Fig.-" 
13 in that the information reported from base station 30 
- to each mobile station 1 -4 is not transmission probability 5 
P, but traffic information R, with each mobile station 1 -4 
deciding transmission probability P. based on traffic 
information R reported from base station 30. v . 

Therefore,- base - station 30 does, not consist of 
transmission probability .calculation portion 33, and is 
constructed to. output traffic information" R directly from 
traffic measurement portion. 34 to base band signal 
processing portion 36. Furthermore, base band signal 
processing portion 36 arranges traffic information R out- 
putted from traffic measurement portion 32 to a fixed bit 
position of transmission base band signal, and then out- 
puts to transmission and receiving apparatus 31 . On the 
other hand, control portion 52 of each mobile station 1- 
„4 records me* same table "as that shown 'in .Fig. 11 in 
[ advance, and extracts traffic information R from a 
"reported signal: Furthermore, control portion 52 obtains 
transmission probability P from the traffic information R 
by using the table, and renews transmission probability 



sible to promote transmission efficiency of the packet 
remarkably as cc>mpared with the conventional method. 

This invention may be" practiced or embodied in still 
other ways without departing from the sprit or essential 
character thereof. Therefore, -}the , preferred # embodi- 
ments described herein are illustrative and not restric- 
tive, the scope of the invention being indicated by the 
appended claims and all variations which come within 
the meaning of the claims are intended to be embraced 
therein. " ;• .. J " , :~V*." l V;*'*\ 

Claims " • - ?c 



1. 
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P recorded in^ad^nce.. That is.'.this fifth embodiment 
differs from the ftwr^ei^odimert in that each mobile 
station 1-4 inde^ndently obtains* transmission proba- 



. 25 



bility P and not by base station 30. Therefore, when the 
• operation of this system is considered from the perspec- /• 

jive of the jT^i\e:-^^oj}> [p^edures are /added ;to 
: ^obtain 'fiansSssion" probaUhj^F^ by fusing '^e^tf^letin :ir sq.->^ 




A multiple-access method for a CDMA mobile com- 
munication system which consists of a common 
channel which is used in common when a plurality 
of mobile stations transmit data to a base station at 
optional timing, a broadcast channel which is used 
when the base station transmits data to a plurality 
of mobile stations, the method characterized in hav- 
ing: y~~ ~~ : r ti , - . 



a dividing step for dividing the common chan- 
nel into an access channel and a message 
channel, 

a reporting step for reporting the occurrence of 
data to be transmitted from said mobile station 
to said base station through said access chan- 
nel, ;:V S . . r V:^V-^" ' 

a reporting step .for reporting a transmission 
timing of data to be transmitted from said base " 
station to : said f mobile station through said 
broad cast ctiarinel, and : ' . ' . : 
■ a transmitting step for transmitting data to be 
/transmitted from said mobile station at said 




t step for measuring the traffic of 

"i5bflrW of con^ said access charm el by said base station.^** 

i^A-'tS&xTZ&j omian^iion : tW -<5 — - an obtaining step for obtaining the probability of 

transmission . ^ permission ' for data * of ' each : 
mobile station to be transmitted on the basis of 
: the measured result in said measurement step. 
' - a Sporting stepfor reporting said probability of 
• '"and "to - decrease' the " probability* that the collision [cf , so :. said transmission permission obtained in said 

: packets v*ilorcu>!^ a result rt is possibie to prevent a " obtaining step to said each mobile station, and 

; -; d etW x*.v>.V\il? a reporting and waiting step forT^Jng sad 

L -Wease^:^ . occurrence of data to be transmitted with a 

Moreover; the method of tjiefbrth'a^fifth' embodk.;- ; a C ' : - probability based on said transmission proba- 
. 'ments aiidme rremo^ ■/*-:'■ '•■ bitty; and waiting for a predetermined waiting 

" % imentsVmay be combined ; <^o^ly/lnpaycJlarJn the "jsrt . time when the reporting of .said occurrence of 
.'. first through third embOQ*imerite3he packet size on the - , , data is not f inished . in which the reporting and 
" /' access channel is small nece^V/&^1^Wlying V*«r;rc- ■ : the waiting are carried out repeatedly by each 
■ - " • - ;. ; ,:mobile station until the reporting is finished. - 
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3. A multiple-access method for a CDMA mobile com- \ be transmitted at said transmission timing 

munication system according to claim 1, addition- ./ which is reported from' said base station, by 

ally having i-/:.^- . - ~ using said message channel which is the same 

. . \ ,i . ^ ... , ..... - number corresponding with at least one of saidf 

a reporting step for reporting a measured result 5 - , i spreading codes assigned to itself, 

to said mobile station from said base station - ; 

after measuring.the traffic of said access chan-. 1 0. A multiple-access method for a CDMA mobile com- 

- nel. and r^rf/^v • • - * / r.-rmunication system according to claim 8, wherein 
a reporting and waiting step for reporting said said base station reports said transmission timing 
occurrence oTdata to be transmitted with a w ' - of data to be transmitted and at least one of said 
probability based on a transmission probability ' . . / spreading code to said each mobile station through 

- after obtaining "said transmission probability for . . v ^sakJ broadcast channel, and ' 
data to retransmitted on the basis of the "w *:>■-:■. rr : ^ y^rr -y*- 

reported measured result and waiting for a -a .rr <V - said each mobile station transmits said I data to 

predetermined waiting time when the reporting .--is * be transmitted atj said transmission timing 

0 f said occurrence of data is not finished, in - " • which is reported from said base station, by 

which the reporting and the waiting are carried - using said message channel which is the same 

out repeatedly by each mobfe station until the number corresponding with as least one of said 
deporting is finsjhed..-^ 

;/i^./Sfeh_r.^ v r : - -. r^';ti v.-: .-.20 --'C -tion. - -> -V:. -Z -V 

A: ~A multipte^ccesslnethod loTaXDMA mbt>aecwrv , - - ~ 

munication system acco*kng to daim 1 or 2. 11. A multiple-access method for a CDMA mobile com- 

wherein said ea^mc3bd«^stalKxitchaJig^ wkJ ..v' munication system . according to claim 1, wherein 

waiting .time = :aUrarxk>m,i*^ .* ' .said access channel is divided into a plurality of 

range..^ \}i$&V'^^Z# C. <: - Ctt^:" v-^ 2 ? ./ .channels. ; .; .• 

5. A muttplV-access ; rnettiod tor a CDMA mobile com- -:^r. 1 2. A multiple-access method for a CDMA mobile com- 
munication -system ^accoAng.: to : daim\1 • or.2. ~ munication system according to claim 11, wherein 

. : wherein said each mc^ . each of . said , plurality of access channels is 
• J" waiting time onj 
- retransmission i 

6. A murtiple^ccesslnefo 
- munication =sy^em£ac 




; method feVa CDMA mobile convr:^^>Ir^said. selected access cnannei. ; : -Xr?r:-\ 
mraccc^ing:tb ctaimU ^wherein jo<S-#ll^fts^\^^?^iS^V ^^J s ^Ji^fr^' v< '' 
r : : . : ^said message channel.is d'fvkled into a'pfurairry of ^4^14: ;A>uHiple-access method for a CDMA mobile corn- 




wherein 
listribu- 
broad- 



spreading code corresponding'.- — .... „ ... .... 

' ' ' vis V A mobile station for a CDMA rrobile communication 

l which consists of a common channel which 

vm ^ m ri _ rcbmmon when a pluralrty "of mobile sta- 

- ... ** sa^each rt^ne station repb^ an occurrence >ssV: ^tions^ansm^ data to a base station at optional tim- 
XrV^'oVoata to be'transmmedrand sadisjweading ^'--^ : tng", and a broadcasfchannel which is used when 
. "v'code assigned torteeKito'-said^tesV^station^^^^r - the base station transmits data to a plurality of the 
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a transmission and receiving means for trans: of data to be transmitted. 

• mitting and receiving a signal between said -*y '';\'-'-y'J\*i\-''?~^-'/ \'?~-''*.; 

.base station through said broadcast channel. ; < 20. A'mobile station for a CDMA mobile communication -- 
' a processing means for using said common ■. * " system according to claim 16 V;17.=wherein said 
■ channel by dividing said common channel into vs..-:- controlling means changes said, probability of said 

an access channel and a .message channel, : transmission permission on the basis of the number - 
. and for modulating data to be transmitted, and ; of times of retransmission of data Xp be i transmitted. ■ 

supplying the modulated data "to said transmis- ; ' ' ■ • • ~ ^jis^jfr^c.?** -v" 

" sion and receiving means, - 21. A mobile station for a CDMA mobile communication 

' and for demodulating a received signal of said ' w V . system according to claim 15, wherein said, mes- 
; V transmission and receiving means," and : ; - sage channel is divided into one channel: C y- : ; <<■ ■ 

-a control means for controlling said transmis--: - : .-*.'-' ---^ i-- r - 

* r sion and receiving means and said processing 22. A mobile station for a CDMA mobile communication 
means so as to report an occurrence of data to ■ \: system according to claim 1 5, wherein said mes- 
.' be transmitted to said base station through said is sage channel is divided into a plurality of channels, 
.' ^access channel, modulate said data to be -:--> *r T - and 
transmitted at -said .transmission • timing :<*\i- ; \ 
reported from said base station,by using said ^ said processing means sets at least one of said 

message channel, .and. supply. the modulated .jfe."- "S: plurality of message channels which ts used for 
' data to said transmission and receiving means. .\so • transmitting data to be transmitted to a mes- 

— sage channel corresponding to a spreading 



1 6. A mobile station for a CDMA mobile communication ' ; ~ ■ code by modulating said data to be transmitted 

system according to claim -13, wherein said control- with said spreading code, 

ling means reports ah occurrence of said data to be - - . ^ • . 

transmitted to .said base station with a probability 25 .23. A mobile station for a CDMA mobile communication 
: based on a transmission probability of a transmis- . system according to claim 22. wherein said control- 

sion permission.Vin which said transmission proba- - ling means maintains said spreading code cone- 
bilrty is obtained by said base station on the basis of sponding to at least one of said message channels. 

• st: ::.:r and controls said processing means and said trans- 

' " ' - - - sq as | 0 transmit said 

! transmitted and said 
base station 
and controls said 
transmission and 

v ^ , : said data to 06 ^ ans ~ 

fmltted at said ^ tonsmission timing which is reported 
Jwith said at least one of 
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advance. * --►■■ ^ channel. - f'-*r " ^ : ~ v \ * r - 

• ■ ^ ".fy^ ' : ;fe#i^^j\^^fe:v • v o> 

27. A mobile station for a CDMA mobile communication : .- 31 . A base station torVCDM I A ^rrwbil excommunication" 
system according to claim 25, wherein said control- o . system according to claim 29/whWein said control- 
ling means maintains a probability distribution for ..u.5 .s*-«s" Cng means measures ; the traffic sof- said access 

. use of said each access channel,*. and selects an pis channel, and reports the measured result to; said 
access channel from said plurality. of access chan-. • -. . plurality of mobile stations through said broadcast 
nels on the basis of said probabil ^'distribution, and ^ channel. • - - .-; .- v-^^f^^v^v- 
controls said processing means and said transmits- 7, ; .- ~. >' : r- . -- * . v : 

sion and receiving .means to transmit said data to : 10 . 32. A base station for a CDMA mobile communication 
be transmitted .at said transmission timing which is • v ?'J&~ system according to daim 29, wherein said rries- 

- reported from said base station with said selected sage channel is divided into one channel: .- 
access channel, .'--^-j *■■"-■■■:-« p*-vl"r- • - - • I'.^-'rS's • ■ .. 

- . - •:. 1 r ' - • . 33. A base station for a CDMA mobile communication 

28. A mobile station for a* CDMA mobile communication 15 * system according to daim 29. wherein said mes- 
system according to daim 27, wherein said proba- ~i - - sage channel is divided into a plurality of channels, 

* ' ' bilrty distribution is reported from said base station " and said processing means demodulates a signal 

to said each mobile station. " .; . ; supplied from said transmission and receiving 

v 7 " ~ - : • ^f- -r •■>.•• "r V'.: v fi^^j.-.' T". :- : means on the basis of said spreading code. 

29. A base station for. a CDMA mobile communication: - 20 *.. . .->:*': -r- - - - - ... 

i~: — system which consistsof a^brmion^hahT^rwhich^™ "34. Xbasestation fdrVCDM A mobile communication 
is used in common when a plurality of mobile sta- -7 ; system according to claim 33, wherein said control- 
• tions transmit data to.a base station at optional Jirn^nb^ Bng means controls said processing means and 

- ing and a broad(»s^^nnel.' which^is , used ff^^^^z > said transmission and receiving means to report 

o^'^a said transmission timing of said data to be transmit- 
ted, which is decided on the basis of said observed 

£r&- : £ : i : >j result when said occurrence of said data to be 
a fransmission'ahd receiving for.trans i . J .t-----i-?- '"'transmitted and said spreading code from said 

; rrttting'^and .receiving a: signal. between isaid ^mobile station trough. said access channel are 




wherein said control- 
processing means and 
means to 'report 
transmission timing of said data to be transmit- 
spfeading code corTes^'ndirig to at 
said ^uraiHy of message channels, in 





'"3' 

'arid 'to' receive data which is transmitted 

said message:channel corresponding to. 
'spreading code at said transmission timing, 
i demodulate said received data. 

aemoauiaie sata receivea aaia. v; : \ . : _ jv;- : . : : "'ilv 

tor a CDMA mobile communication 

; : -f;M. ;A,base stetioji ;; v , : sy^em according to dajm 29. wherein said access 

' J .ft *f sterna into. a plurality of channels, said 
- y Idling means obtains' a^prbbability of a transmission a probability distribution 

:; r I; : -:rT; ^rmission corresponding to said data to'be traris ; «?£-fA v^£jbr using said each of said plurality of access chan- 
nels/ and controls said processing means and said 

means to report said 
1 said each mobile station. 




37. A 

■-*': "SI 

: ling 



the basis of 
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for CDMA mobile communication 
to claim 36. wherein said control- 
said probability distribution on 
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FIG. 8 



CD 
ZD 
O 



0.8 

0. J 
0: 6* 
0. 5 ; 

_0.3 
0. 2 
0. 1 

. ...o 

€:0 



















































J 1 1 1 i 


































" . "r C 
















■' l • *. 




















































































































■■4v --■ 








mFLi 








1 


1 1 L_ 


l I 1 I tl 


_ t.. X L_ 



01 



0.1 ' 1 

"APPLIED TRAFFIC 



10 




■ J -t-'J ■ 



'^^^^||;^ipL| ED T^FFIC/A:^ 



10 




fSDCXMD: <EP V 0765qe6A2_l_> .*\. /.. ' ;". . ' t 



25 



EP 0 765 096 A2 : 




EP 0 765 096 A2 *J.>0 




EP0 765 096 A2 




(19) 



Europdisches Paterrtamt 
European Patent Office \*( m 
Office europeen des brevets 



(id 



EP 0 765 096 A3 



(12) , - ,. ". . ". .. EUROPEAN PATENT APPLICATION 

(88) Date of publication A3: ~ :^ 
25.11.1998 Bulletin 1998/48 



(51) Inta. 6 : H04Q7/38, H04B 7/26, 
'^bhl -> r H04Q7/32, H04L 12/56 



(43) Date of publication^: : - , ;5/tS?-^r^-5?^ ■ ' 
26.03.1 997 : BWletin ;i W/1 3*^%5f^^^:- r */• 

(21) Application number: 96113707.2, . 

(22) Date of filing: 27^08,1 996^ 



(84) Designated Contracting States: ' V . I/"VV"^ " : 
. DEGBITSE / . -, . .-.I 

(30) Priority: 20.09.1995 JP 242091/95 _ I 7 

14712:1995*JP 325687/95"":. 

(71) Applicant:;: ; - • ..U 

..NTT MOBILE COMMUNICATIONS NETWORK | 



(72) Inventors: : . 
/• Tarmo, Motohfro 
v 7 i Yokohama-shi, Kanagawa 220 (JP) 
« Ue bayashl, Shinjl _ 
-■ Yokbharna-shi, Kanagawa 236 (JP) 

(74) Representative: - 
^r^WIirter, Brandt Furniss, HQbner, Rdss, 
J^^Xalser, P olte, Kindermann 
p$S%?? Partnerschaft ?: . : ' ", x . . 
4^j^Patent- unci Rechtsanwartskanzlei 
'^ri^^^StelSe^r^trasse^ 




communication system 

a transmission timing 



: - ^ ^ EP : 0 765 096 A3 




"•^/fv'^'T "~ f •• ' i - ..... 
European Paten, - EUROPEAN SEARCH REPORT 

Office . • ^ * ''-Mr?---! = 5 •* . " ' " ~ 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



A'- 



Citation of aocument with indication, where appropriate. 
' of relevant passages 



EP 0 475*?698"A (MOTOROLA INC) " -->•■. 
18 MarchHl992 : .. r -\ , ■ : .:- - < ■ - 

* the. whole document * * 

u $ 4 841^527 A ( RAYCHAUDHUR I DIPANKAR J. ET 
AL ) ~'20 JunV 1989 . . ~ r - - _ v. . 

* page 1, 'line 55 - page .2, line 37 *v . 

GB 2 *270^'815M:XR0K"E.HAn6r'-RESEARCH ) -£ -t- 
23. March.,1994 - - • - -^-^ - - - 

* "page ;2 3VHt nernT^page^ ™lThe~8 * 




~ 1 * • : "~ The. present search report has" been drawn up for all claims ? 



Relevant 
to claim 



1,15,29 



1,15,29 



1,15,29 




'..Application* Number 

EP; J 96 T 11^3707 



CLASSIFICATION OF THE 
APPLICATION (tnt.CL6) 



H04Q7/38 
H04B7/26 
H04Q7/32 
H04L12/56 





.TECHNICAL FIELDS 
SEARCHED . - (Int.CI.6) 




H04Q^I^-V".: 




-y:\'-;Tf .... 




















This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
fjS-FADED TEXT OR DRAWING 
0 L BEURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

^-LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



